Spastic deformities of the hindfoot may occur in isolation, as in peroneal spastic flat foot, or as part of a generalized condition, such as congenital or acquired cerebral palsy. Peroneal . spastic flat foot is often but not always associated with tarsal coalition, a localized anatomical abnormality in which two or more of the tarsal bones are partially or completely fused together. In cerebral palsy a spastic equinus deformity, commonly associated with varus and sometimes with valgus, is the most frequent problem in the patient with hemiplegia. In the diplegic a valgus everted foot, often associated with a tight tendo Achilles producing a socalled 'rocker-bottomed' foot, is the most common hindfoot problem. These three types of spastic hindfoot deformity are considered in this paper.
Equinus deformity in hemiplegic cerebral palsy Foot deformity in cerebral palsy must always be considered in the context of the general pattern. of spasticity, i.e. hemiplegia, diplegia Or quadriplegia. Surgery should only be considered if it is likely to be of significant benefit to the child as a whole. When the child with cerebral palsy starts to stand he will usually display a strong extensor thrust, causing an equinus deformity. This will often resolve with passive stretching and exercises as his motor development progresses. The pattern of leg deformity associated with equinus in the hemiplegic patient is either flexion and internal rotation at the hip and flexion at the knee, or hyperextension at the hip and the knee with a pelvic tilt up on the affected side. The equinus is commonly the primary deformity and the position of the hip and knee, to some extent, secondary.
If equinus persists despite adequate physiotherapy, further measures should be considered. Serial plasters applied with or without general anaesthesia can be extremely useful in the early stages before a fixed contracture has developed. If the deformity is persisting or increasing despite adequate conservative treatment, including plasters, then surgery should be considered. Several methods have been suggested for correcting persistent equinus surgically: (I) Selective neurectomy of the calf. The author has no personal experience of this method but it has a reputation for not producing reliable results.
(2) Proximal gastrocnemius recession (Silfverskiold's operation 1924) . 'This has become unpopular because of the tendency to produce increased hyperextension at the knee.
(3) Gastrocnemius lengthening at the musculotendonousjunction (Strayer 1950) has worked well in the author's hands for dynamic equinus but has been less successful with a fixed contracture of the tendo Achilles, although other authors have reported good results. (4) Slide elongation of the tendo Achilles by the method of White (1943) has proved very satisfactory. There is less chance of over-lengthening the tendon as in the formal Z lengthening.
(5) Tendo Achilles advancement (Pierrot & Murphy 1975) has been recommended by some authors (Throop et al. 1975) .
The leg on the affected side in hemiplegia often shows some shortening up to three or four centimetres. It is often better to accept a mild degree of equinus which compensates for this shortening than to correct the foot surgically and force the child to wear a clumsy shoe raise which is often poorly tolerated. Associated varus and valgus deformities commonly occur with equinus. It is most important to see the effect of correcting the equinus before considering any corrective procedure for either varus or valgus.
Valgus deformity in diplegic cerebral palsy Valgus of the hindfoot in diplegic cerebral palsy is extremely common. The classic pattern in the lower limb in diplegia is flexion, adduction, internal rotation at the hip and flexion at the knee, resulting in a foot that becomes pronated, valgus and rocker-bottomed. It is most important to realize that the position of the foot is determined by the position of the proximal joints and to deal with any proximal deformity either first or at the same time as considering the foot deformity. The term valgus ab equino (valgus from equinus) has been used for many years. It is easy to argue that, because the heels are off the ground in these rocker-bottomed feet, lengthening the tendo Achilles will help the deformity. This is nearly always disastrous because the equinus is secondary to flexion at the hips and knees. Lengthening the tendo Achilles mainly increases the flexed posture. The valgus of the hindfoot is due to an unstable subtalar joint and unless this instability is corrected then operation on the tendo Achilles is doomed to failure. In the young child the surgeon is reluctant to correct the valgus by a bony operation. Lengthening the peronei can help but usually has to be combined with a boot and iron to support the hypermobile subtalar joint.
Transfer of the peroneus brevis medially into the tibialis posterior is an attractive approach (Smith et al. 1976 ). It can be done at the same time as tendo Achilles lengthening if this is necessary. However, like all tendon transfers in cerebral palsy, it is extremely difficult to gauge the right amount of tension in this transfer to get reliable results.
The classical method of stabilizing the subtalar joint in the older child is by the Grice (1952) subtalar arthrodesis. However, many surgeons find it difficult to hold the desired position with the tibial graft as described by Grice. The Batchelor method described by Brown (1968) using the fibula as a strut graft is very attractive. Unfortunately there are problems with the graft fracturing or failing to consolidate and also disturbance of the ankle mortice if the graft is taken from the distal fibula. Recently, Dennyson & Fulford (1976) described a combination of the two methods in which a screw is used to hold the subtalar joint in the desired position and then cancellous graft either from the iliac crest or the tibia is packed into the sinus tarsi.
Calcaneal osteotomy has been used but is generally not recommended for the spastic type of flat foot. Triple arthrodesis can be undertaken at maturity (Ryerson 1923) .
Peroneal spastic flat foot
In 1897 Sir Robert Jones described a rigid valgus everted foot in which the peroneal muscles are in spasm, which is known as peroneal spastic flat foot. Siomann (1921) and Badgely (1927) described the association of this clinical finding with a partial or complete calcaneonavicular bar. Harris & Beath (1948) described the further association with talocalcaneal bar. The condition usually presents in the second decade. It commonly follows minor trauma and is frequently misdiagnosed. The patient is often accused of neurosis or malingering when in fact he has a definite pathological condition with clear-cut physical signs. Oblique (45°) X-rays of the foot should be taken as well as normal views, and a 45°axial view to the heel is helpful in revealing talocalcaneal coalition.
The inheritance of this condition was recently studied by Leonard (1974) . He reviewed 31 patients with 98 first-degree relatives, of whom 39% were found to have totally asymptomatic tarsal coalition on X-ray. In view of these findings it was felt that this was an autosomal dominant gene of almost full penetrance.
Minor symptoms from peroneal spastic flat foot can be treated by medial arch supports or a medial heel wedge. If the spasm is persistent then an examination under anaesthesia followed by plastering the foot in neutral, sometimes combined with a hydrocortisone injection into the subtalar joint, is necessary. A below-knee iron for up to six months may be necessary following this to prevent recurrence of the deformity. Braddock (1961) published the results in 56 feet treated conservatively and followed up for an average of 21 years. The radiological appearance was no guide to the prognosis or the response to treatment. Only 10%had persisting symptoms that required surgery in the form of triple arthrodesis. Severe symptomatic tarsal arthritis was rare. Mitchell & Gibson (1967) recommended excising the calcaneonavicular bar in patients aged between 10 and 14 who showed no evidence of secondary changes in any other joints. Recently Cain & Hyman (1978) published the results of oscalcis osteotomy, as suggested by Dwyer in 1976. They performed a closing wedge osteotomy of the oscalcis on the medial side in 14 feet, and reported satisfactory relief of pain and improvement of movement in most cases. Finally, Blockey (1955) pointed out that peroneal spasm can occur without a tarsal anomaly and postulated that a tarsal anomaly makes the foot more liable to break down under stress.
